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(54) METHOD FOR ALIGNING UQUID CRYSTAL MOLECULE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To align liquid crystal molecules while controlling alignment tilt angle. 
SOLUTION: In a method for aligning the liquid crystal molecules by coating a substrate with a 
coating liquid for an alignment layer and forming the alignment layer and by coating the alignment 
layer with a coating liquid containing the liquid crystal molecules and forming a liquid crystal layer, a 
quaternary ammonium salt is added to the coating liquid for the alignment layer and the tilt angle of 
the liquid crystal molecules are controlled by an action of the quaternary ammonium salt. 
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(57) [Abstract] ^ 

[Problem] While controlling orientation tilt angle, orient 
ation it does theliquid crystal molecule. 

[Means of Solution] On substrate, applying coating sol 
ution of alignment film, it forms alignment fi Inland, on 
alignment film, it applies coating solution which includes 
liquid crystal molecule andforms liquid crystal layer, it 
regards to method which liquid crystal molecule 
orientationis done, adds quaternary arnrnonium salt to 
coating solution of alignment film, it controls thetilt 
angle of liquid crystal molecule with action of 
quaternary arnrnonium salt. 



0>ElR]*iio 



[«*S2] E)K7>^-^A1£A<. 7ftM4 4tf) 



[QainXs)] 

[Claim 1 ] On substrate, applying coating solution of all 
gnment film, it forms alignment film,and, on alignment 
film, it applies coating solution which includes liquid 
crystal molecule andforms liquid crystal layer, it is a 
method which liquid crystal molecule orientation is done, 
the quaternary arnrnonium salt is added to coating 
solution of alignment film, orientation method of liquid 
crystal moleculewhich designates that tilt angle of liquid 
crystal molecule is controlled with theaction of 
quaternary arnrnonium salt as feature. 



[Claim 2] Quaternary ammonium salt, orientation meth 
od of liquid crystal molecule which is stated in Claim 1 
whichpossesses total number of carbon atoms of 7 to 44. 



[St*93] EftT^^-^AS^ TfSxt! ( 1 ) 



(D 



Rl 



R3 



[Claim 3] Quaternary arnrnonium salt, is stated in Claim 
1 which is dsplayed witfi thebelow-rrentioned Forrnula 
(I) orientation method : of liquid crystal molecule which 



[Chemical Formula 1] 



■cfty ; R 2 . r3 fc«fei;R4 a. tti^tiaifc 

• R2 iR3£A<«*LT#B*tt*«*»J«L : * 



[In Formula, as for Rl , number of carbon atoms is aii 
phatic group of 4 to 20and; R2 and R3 and R4, in 
respective independence, the number of carbon atoms is 
aliphatic group of 1 to 8, or or, connects with R2 and 
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R3 and itforms nitrogen-containing heterocycle and; and, 
X, being a anion, it is]. 

[Claim 4] In Formula (I), Rl, number of carbon atom 
s alkyl group or number of carbon atoms of 4 to 20is 
halogen substituted alkyl group of 4 to 20 and; as for 
R2 and R3 and R4, in therespective independence, 
orientation method of liquid crystal molecule which is 
stated mtheQaim 3 where number of carbon atoms is 
alkyl group of l to 8. 

[Qaim 5] Quaternary arnrnonium salt, orientation meth 
od of liquid crystal molecule which is stated in Qaim l 
whichwith mole ratio for liquid crystal molecule is used 
in range of I/IOOO to 250/1000. 

[Claim6] Orientation method of liquid crystal molecul 
e which is stated in Qaim 1 where liquid crystal 
molecule isthe discotic liquid crystal molecule. 

[Qaim 7] Orientation method of liquid crystal molecul 
e which is stated in Qaim 1 where liquid crystal 
moleculehas triphenylene nucleus. 

[Description of the Invention] 
[0001] 

[Technological Field of Invention] This invention, while 
controlling orientation tilt angle, regards methodwhich 
liquid crystal molecule orientation is done. 

[0002] 

[Prior Art] As for liquid crystal compound from fact tha 
t property which has regular molecular alignment likethe 
fluidity and crystal like liquid in liquid crystal layer is 
shown applied developments expected with various field, 
as for control of molecular alignment hasbecome 
something which cannot be missed in engineering 
application to theliquid crystal device which is 
represented in liquid crystal display. Especially, control 
of tilt angle which begins pretilt angle has become 
theone of important problem of present liquid crystal 
orientation technology. 

[0003] As for molecular orientation of liquid crystal mak 
ing representative ones, 1) homeotropicorientation, 2) 
homogenous orientation, 3) tiltorientation, 4) hybrid 
orientation, 5) chair K orientation, 6) planar 
orientation, 7) 7 kind offour cull nick orientation is 
known, details "foundation of liquid crystal application", 
are stated inthe Kogyo Chosakai Publishing ( 1 99 1 ). 

[0004] If liquid crystal which is used is decided, it decid 
es generally,orientation of what kind of types is acquired, 
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what kind of orientation treatment isadrrdnistered to 
substrate surface. Various method are proposed by 
orientation treatment , these are in detailstated in 
funclarnentals and application of liquid crystal " and 
Kogyo Chosakai Publishing (1991). for example 
verticality or as method which parallel orientation is done, 
the /^plied Physics Letters magazine, Vol. 27,268 
page ( 1 975) and Applied Physics Letters magazine, the 
Vol .29 , 67 page ( 1 976) and Appl ied Physics Letters 
magazine, in Vol.22 and 1 1 1 page (1 973)etc carboxylic 
acid chromium complex and organosilane or other 
alignment agent in substrate surface chemical adsorption 
method ofdoing. Oyobutsuri (Applied Physics) 
magazine, Volume 43 , 18 page (1974) and Phys. rev. 
Lett, magazine, themethod physical adsorption of doing 
alignment agent to Vol. 25 and 67 page (1976) etc inthe 
substrate surface. Applied Physics Letters magazine, in 
Vol .24 and 297 page ( 1 974) etc low molecular weight 
substance themethod where with plasma discharge you 
polymerize deposit in substrate surface, method which 
in action of high electric field you rx>lymerize deposits in 
thesubstrate surface has been disclosed high molecular 
weight substance in Journal of Applied Physics (0021- 
8979, JAPIAU) magazine and 4th 7, 1 270 page 
( 1 976)etc. Applied Physics Letters magazine, 
inclination vapor deposition method which in substrate 
surface vapor deposition does thesilicon oxide or other 
oxide to Vol.25 and 479 page (1974) etc from angle of 
inclination, theaforementioned inclination vapor 
deposition method and method which jointly uses 
rjerpendicularly orienting agent isdisclosed as method 
which inclined perpendicular orientation is done next, as 
themethod which inclined parallel orientation is done, 
inclination vapor deposition method which in other 
things while turning, silicon oxide or other oxide vapor 
deposition does substrate surface from angle of 
inclination as method which theinclined perpendicular 
orientation is done, is disclosed in 6th liquid crystal 
forum abstracts and 96 page (1980). As for orientation 
which with this method, possesses fixedinclined 
orientation angle and stabilizes it produces in irKlustrially 
of those whichare acquired, productivity is bad, or other 
problem where surface area enlarging is difficultoccurs. 



ftK*il#*$EA£tr5£&Jb<&£o Z<DJ5 s £\t % 

iz £ y <D«#ft t}<Ht> &zttfitot>tiTi*z> 

e «BB¥5-4 3 687^, 15)8-1275 

9-^, 08-220541-^ f*)8-220542-5§ 



[0005] It gains organic coating in substrate surface orien 
tation is done, molecule as thetechnique which with 
cotton, nylon and polyester or other cloth rubbingdoes 
surface in constant direction, there is a method which 
liquid crystal moleculeorientation is done in rubbing 
directioa As for this method, because orientation which 
is stabilizedrelatively easily is acquired, this method is 
adopted for industrially exclusively. As organic film, 
you can list polyvinyl alcohol , polyoxyethylene , 
polyamide and the polyimide etc, but polyirride is used 
most generally from chemical stability and the thermal 
stability or other point. With this kind of liquid crystal 
alignment film, it is informed that tilt angle of liquid 
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crystal moleculechanges by alignment film which is 
used Inclined orientation possible various alignment 
film is disclosed in for example Japan Unexamined 
Patent Publication Hei 5 - 43687number, same 8 - 
1 2759 number, same 8 - 220541 number, same 8 - 
220542number, same 9 - 14 31 96 number, same 9 - 
230354 number, same 9 - 278724number, same 10 - 
45690 number and same 10 - 123532 number. But, tilt 
angle was something which depends on property of 
alignment film itself, was not something which can adjust 
angle easily. In additi on, also method which controls 
orientation of theliquid crystal molecule by light is 
informed Various alignment film which can control tilt 
angle with light are stated inthe for example functional 
material , Vol.17 and 13 page (1997) . But, it was not 
something where these technique can control polarized 
light lightingand have necessity to use polarized light 
ultraviolet light illumination, is necessary to change 
theincident angle of polarized light into adjustment of tilt 
angle, to change, always thetilt angle easily. 

[0006] Like above various orientation technology are pro 
posed, inclinedorientation is done also technology which 
has been disclosed liquid crystal compound But, none 
was a fully from viewpoint, control of tilt angle, 
development of method which can control arrangement 
tilt angle ofthe liquid crystal compound easily was 
desired. 

[0007] 

[Problems to be Solved by the Invention] Problem of thi 
s invention is to control orientation tilt angle of the liquid 
crystal compound easily. 

[0008] 

[Invention solves means because] This invention offers 
orientation method of liquid crystal molecule of below- 
mentioned (1) to (7). 

(1) On substrate, applying coating solution of alignment 
film, it forms alignment filmland, on alignment film, it 
applies coating solution which includes liquid crystal 
molecule andforms liquid crystal layer, it is a method 
which liquid crystal molecule orientation is done,the 
quaternary anrnoniumsalt is added to coating solution 
of alignment film, orientation method of liquid crystal 
moleculewhich designates that tilt angle of liquid crystal 
molecule is controlled with theaction of quaternary 
ammonium salt as feature. 

(2) Quaternary anrnoniumsalt, orientation method of li 
quid crystal molecule which is stated in ( 1) which 
possesses total number of carbon atoms of 7 to 44. 

(3) (^iaternaryamrDniumsalt,isstatedin(l) which is 
displayed with thebelow-rrentioned Formula (I) 
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[0 0 0 9] 
lit 2] 



(I) 



R1 

R3 



OCDBIJft&ST-fcy ; R2 , R3 R4 ^ft 



orientation method : of liquid crystal molecule which 
[0009] 

[Chemical Formula 2] 



[0010] [In Formula, as for Rl, number of carbon ato 
ms is aliphatic group of 4 to 20and; R2 and R3 and R4, 
in respective independence, the number of carbon atoms 
is aliphatic group of 1 to 8, or or, connects with R2 and 
R3 and itforms nitrogerKX)ntairiingheterocycle and; and, 
X, being a anion, it is]. 



(4) a (i) dfcor. Rt # % mmm+mun 

12 O(07;U*>l/**fctt«*flS*«A«47iS2O<0 



(4) In Formula (]), Rl , number of carbon atoms alkyl 
group or number of carbon atoms of 4 to 20is halogen 
substituted alkyl group of 4 to 20 and; as for R2 and 
R3 and R4, in therespective independence, orientation 
method of liquid crystal molecule which is stated in 
the(3) where number of carbon atoms is alkyl group 
of 1 to 8. 



(5) eg&7>^-^Aig£. astf^icsrs^ 
tbt- 1/10 oojiii2 5 ox 1 ooo<Dmmx*mi^ 

6(1) Izm&Ofe&'A+Oimfalj&o 



(6) afcSa^tf^-fXHT-r ^aStf^-Ofe* ( 
1) fcIEi!c0S B B H ^(7)SB[S)^;i o 



(7) iS H B B »^h'J7xzi/>a$tt5 (1) |z 



[0011] 
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(5) Quaternary arrrnoniumsalt, orientation method of li 
quid crystal molecule which is stated in (1) which with 
mole ratio for liquid crystal molecule is used in range of 
1/1000 to 250/1000. 

(6) Orientation method of liquid crystal molecule which 
is stated in ( 1) where liquid crystal moleculeis discotic 
liquid crystal molecule. 

(7) Orientation method of liquid crystal molecule which 
is stated in (1) where liquid crystal moleculehas 
triphenylene nucleus. 

[0011] 

[Erri>odiment of Invention] In this specification, substra 
te material which puts between liquid crystal layer 
whichbecorres constituent of material or liquid crystal 
cell which does liquid crystal layer isshown. Concretely, 
polymer film like triacetylcellulose (TAQ film and 
polyethylene naphthalate (PEN) film is used In addition, 
you can use glass sheet, ITO substrate , color filter 
substrate , quartz sheet ,the silicon wafer and 
polarizing sheet, as substrate. It is possible to substrate, 
to provide alignment layer , transparent electrode (ITO), 
the color filter layer , black matrix and thin film 
transistor. In addition, a electrode pattern formation 
and, it is possible to do rubbing treatment and polarized 
light UBlighting kind of or other orientation treatment 
which are inscribed on description above, substrate 
which it uses with alone and is good with pair, when it 
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uses with pair, making use of according to need spacer 
and sealer etcis good. In this specification, adjacent 
layers, among layers which is position betweenthe 
substrate and liquid crystal layer, it is desirable in liquid 
crystal layer to be a layerwhich is closest to liquid 
crystal layer, adjacent layers to liquid crystal layer has 
been allowed to have possessed function asthe 
alignment film or transparent electrode. 

[0012] Liquid crystal layer is formed mainly with liquid 
crystal molecule. As liquid crystal molecule, discotic 
liquid crystal molecule , rod shape liquid crystal 
molecule and chol est eric liquid crystal molecule are 
desirable. D. X trowel o < liquid crystal molecule 
especially is desirable. As for D. X trowel i < liquid 
crystal molecule, it is desirable to possess the 
triphenyiene nucleus. It is possible to jointly use liquid 
crystal molecule of two kinds or more. It is possible to 
add component (Example, dye, two colors dye , 
polymer and polymerization agent , sensitizer and 
phase transition temperature drop material, stabilizer) 
other than liquid crystal molecule to liquid crystal layer . 
Widely known method is adopted as method which 
provides the 1 iqui d crystal 1 ayer on substrate, known 
method, for example curtain coating method , 
extrusion coating method , roll coating method , spin 
coating method , dip coating method , the bar coating , 
spray coating method , slide coating method and 
printing coating method etc are adopted asthe system 
which it applies. This time, substrate aforementioned 
way necessary layer whichbegins necessary treatment 
and alignment layer, may provide site, dispenser 
system and bell jar method or other general method are 
adopted as method which fills liquid crystal 
moleculebetween substrate. In addition, it applies liquid 
crystal layer to substrate, substrate whichapplied 
another substrate , or another liquid crystal layer it is 
good together. 

[001 3] With this invention, adding quaternary arrrnoniu 
msalt to coating solution of alignment film, itcontrols tilt 
angle of liquid crystal molecule with action of 
quaternary ammonium salt. When quaternary 
arnrnoniumsalt is added to coating solution of alignment 
film, tilt angle of theliquid crystal molecule rises 
generally. As result, tilt angle of liquid crystal molecule 
can be controlled Asforpyridiniumringof quaternary 
arnrnoniumsalt, it is desirable to possess total number of 
carbon atomsof 7 to 44. It is desirable in nitrogen atom 
of quaternary ammonium structure for four aliphatic 
group to haveconnected. alkyl group , substituted alkyl 
group , alkenyl group , substituted alkenyl group , 
alkynyl group and substituted alkinyl groupare included 
in aliphatic group . aliphatic group, possessing ring 
structure, X is good, chain aliphatic group has been 
allowed to have possessed branch, aryl group, alkoxy 
group, alkyl thio group, amide group, acyl group, 
acyloxy group , the alkoxy carbonyl group , carboxyl , 
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halogen atom , aikoxy alkyl group , alkyl oxy 
oxycarbonyl alkyl group and 2,2,3,3,4,4,5,5,6,6,7,7,8,8, 
8 - penta deca fluoro octyloxy carbonyl ethyl 
areincluded in exanple of substituent of aliphatic group, 
fluorine ion, chlorine ion, bromine ion, iodide ion, 
benzene sulfoniumion and para toluene sulfoniumionare 
included in example of anion which becomes cpunterion 
ofthe quaternary amrDnium salt, quaternary 
arrrnoniumsalt which is displayed with below- 
mentioned Formula (I), isdesirable. 

[0014] 



[Chemical Formula 3] 



[oois]s (i) fzfcivc. ri it. Btmm* st 

J&<4^S2 0(D81J»8l*T*fcS e BI»«l*tCtt % 7)1 
*l&«> UilftftStt. LTTt cfcl*. ®tf 

0)fift3ia)«i-tt. 7Y-;m. TJ^tvS, 7iu 

;U^:-;U7>U^VU*, 2. 2. 3. 3. 4,4, 5, 5 
, 6, 6, 7, 7, 8. 8, 8-^>^ir^7;U^*D 



[0015] In Formula (I), as for Rl, number of carbon at 
oms is aliphatic group of 4 to 20. alkyl group , 
substituted alkyl group , alkenyl group , substituted 
alkenyl group , alkynyl group and substituted alkinyl 
groupare included in aliphatic group . aliphatic group, 
possessing ring structure, T is good Also group 
which possesses steroid structure is included in 
cycloaliphati c group . chain al iphatic group has been 
allowed to have possessed branch, aryl group, aikoxy 
group , alkyl thio group , amide group , acyl group , 
acyloxy group , the aikoxy carbonyl group , carboxyl , 
halogen atom , aikoxy alkyl group , alkyl oxy 
oxycarbonyl alkyl group and 2,2,3,3,4,4,5,5,6,6,7,7,8,8, 
8 - penta deca fluoro octyloxy carbonyl ethyl 
areincluded in example of substituent of aliphatic group. 



[0 0 16] * ( 1 ) KfcUT. R2 , R3 tS&lfR 
&7)l*)l£. T S^7;U^r-;U», 7 

m£&vbmmm&&o>y5i)<ft*LiK r*. r3 

)i*)i>&. 7iU^r-;u«*fci*aift7^^-imT-fe 
y>S»7M,*;uS^fc4Ct*<*t#SLl\> R 2 



[0016] In Formula (I), R2 and R3 and R4, in respectiv 
e independence,the number of carbon atoms is aliphatic 
group of 1 to 8, or or, connects with R2 and R3and 
rutrogerKrontaining heterocycle is formed aliphatic 
group, includes alkyl group , substituted alkyl group , 
alkenyl group , substituted alkenyl group , the alkynyl 
group and substituted alkinyl group, chain aliphatic 
group is more desirable in comparison with 
cycloaliphatic group . As for R2 and R3 and R4, in 
respective independence, it isdesirable to be a alkyl 
group , a substituted alkyl group , a alkenyl group or a 
substituted alkenyl group, furthermore itis desirable to be 
a alkyl group or a substituted alkyl group, it is most 
desirable to be a alkyl group or a halogen substituted 
alkyl group. As for number of carbon atoms of R2 and 
R3 and R4, it is desirable to be a 1 to 7, furthermore it is 
desirable to be a 1 to 5, it is most desirableto be a 1 to 4. 
methyl , ethyl , n - propyl , isopropyl , cyclopropyl , 
n-butyl , the s-butyl , t-butyl group , cyclobutyl group , 
cyclopropyl methyl , n - pentyl , neopentyl , the n-hexyl , 
cyclohexyl and n - heptyl are included in example of the 
aliphatic group. Connecting with R2 and R3, as for 
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nitrogen-containing heterocycle which is formed, it 
isdesirable to be a 5-member ring or 6-n-ernber ring. 



[0 0 17] a ( I ) \zfSl^X % XI*. 7-*>T*fc 
&7 > * n **? A ig <D« £ Hz? o 



[0017] In Formila (I), X is anion chlorine ion , brom 
ineion, iodide ion, p- toluene sulfonium ion and 
benzene sulfonium ion are includedin example of anioa 
Below , example of quaternary airrnonium salt is 
shown 



[0 0 18] [0018] 

[ 1b 4 ] [Chemical Formula 4] 

(D CH (2) CH < 3 > CmHo, 

©V H * eS*" 17 ©T° M 2i 

CH3-N-CH3 CH3-N-CH3 c 2 h 5 -jsi-c 2 h 5 e 

CH 3 Br" CH 3 Br C 2 H 6 Br 



CH3-N-CH3 ^ CH 3 ~N-CH 3 ^ CH3-N-CH3 ^ 
CH 3 CI CH 3 Br CH 3 I 



[0019] [0019] 

[ 1b 5 ] [Chemical Forrrula 5] 

(?) ©92 H 4~C 8 F 17 
CH3-N-CH3 
CH 3 I 

/nv 9 H 3 ? H 3 9 Hs 9 H 3 

©9 H 2 "CH 2 -CH-(CH 2 ) 3 --CH-(CH 2 )3-CH-(CH 2 )3-CH-CH3 
CH 3 -rs|-CH 3 

CH 3 Br 



[0020] mmTy^-^At&i*. ieirUBKos*;* 

/1 0 OO^b 2 5 0/ 1 0 000)m®T'$>Z>Zttf 
[00 2 1] 

[SlEffl] [£!£« 1 ] 

>ia-se-6 1 0. bj£^ «*) m mm 

T^^-^ixig^O. 3 3fi%aiDLfc 0 eS&TV^ 
-^AiS (3) *»jDLfca*58E*. #5X*tt±l:: 

>^*>J3I£m\ KlRlSSJ^fiELfca ^f;HfJ^ 
h>4 OOSSfflHTffiOTr-rXa-r-r ^SaUbt^ 

ft (dlc) 1 0 omaSPfccfctttrn/D— xr-trf— 
h?^b- h 1 SfflSB*»«L-C. XAHS«X$fl 
^Lfc. IBlRlB±fcxe>3-ha-eSfi* 
Lrc^, Sa-CKJiLfc. »*Lfc»flJH*2 0 0°C 



[0020] It adds quaternary ammonium salt, to coating sol 
ution of alignment film As for addition quantity, it is 
desirable to be a range of 1/100 0 to 2 50/1000 with 
themole ratio vis-a-vis liquid crystal molecule. 

[0021] 

[Working Examples)] [ Working Example 1 ] 

(Appraisal of liquid crystal tilt angle controlling ability) I 
nconrnercial alignment film application liquid ( Sunever 
SE - 610 and Nissan Chemical Industries, Ltd. (DB 69- 
054-4069) make), quaternary ammonium salt 0. 3 wt% 
was added It applied coating solution which adds 
quaternary arrrnonium salt (3), on glass substrate 
making use ofthe bar coater of #4, dried, did rubbing 
treatment, formed alignment film Melting below- 
mentioned discotic liquid crystal compound (DLC) 100 
parts by weight and cellulose acetate butanoate 1 part by 
weight in methylethyl ketone 400 parts by weight, 
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lz»D»Lfc8L 1 3 0°CT*&B B a ft£^£a2fi£-t*\ 
(DttJBT-*«S«iai3Sa*T-»JPLTiE|p|ttffi*B 

- (^EyhV-r» lzffi@L-Cl*4Ci:£ttf2Lfc,, 
E3*S7>^-^ix^ (3) <0%Mz&^T. i$ 



itirnmifacrured liquid crystal layer coating solutioa 
coating solution, after on alignment film applying with 
spin coating method, was dried withthe room 
temperature. After heating liquid crystal layer which it 
formed to 200 °C, orientationdoing liquid crystal 
compound with 1 30 °C, with state cooling 
substratequickly to room temperature, it locked oriented 
stated You observed liquid crystal layer with pol arizing 
microscope, discotic liquid crystal compound parallel 
and uniform (mono domain)you verified that orientation 
it has done vis-a-vis rubbing direction When average tilt 
angle for substrate with crystal rotary method was 
sought, youverified that orientation tilt angle of liquid 
crystal molecule rises with theaddition of quaternary 
ammonium salt (3). 

[0022] 

[Chemical Formula 6] 



[0 0 2 2] 
[ft 6] 
DLC 




[0023] mmm 2 ~ 8 ] eAM&ffixicsAD? 



[0 0 2 4] 



[0023] [Working Example 2 to 8] As shown types and a 
ddition quantity of quaternary ammonium salt which is 
added to thealignment film application liquid, in Table l, 
other than mxlifytng, orientation tilt angle ofthe liquid 
crystal molecule was measured to similar to Working 
Example 1 . result is shown in Table 1 . 

[0024] 

[Table 1] 



Table 1 



ISTA's Pat erra(tm) ? Version 1.5 (There maybe errors in the above translation. ISTAcannot 

be held liable for any detriment from its use. WWW: http://www.intlscience.com Tel: 800-430-5727) 



P. 



JP 02062531A Machine Translation 



Sanple quaternary anxnonium salt addition 
quantity average tilt angle 



1 Og 
1 2g 
1 2g 



1 6g 

i ig 

I 3g 

I I g 

mmm & 

1 5g 



(3) 
C3) 
(4) 
(4) 
(5) 
(5) 
(6) 
(6) 



0. 3SM% 

0. 515% 

0. 3SM% 

0. 5gg% 

O. 32!% 

O. 521% 

0. 311% 

0. 5I§% 



Working Example 1 (3) 0.3wt% 10 



(3) 0.5 wt% Ise 



Working Example 2 
cond 

Working Example 3 
cond 

Working Example 4 
egrees 

Working Example 5 
etime 

Working Exarrple 6 
egrees 

Working Exarrple 7 
etirre 

Working Exarrple 8 
egrees 



(4) 0.3wt% Ise 



(4) 0.5 wt% 16d 



(5) 0.3wt% Ion 



(5) 0.5 wt% 13d 



(6) 0. 3 wt% 1 on 



(6) 0.5 wt% 15 d 



[0 0 2 5] [ht««l] 

>IM-S E-610, BfeiV? (ft) m J*7X 
i^M^ h >4 0 OSfiSlilzSJStfi] 1 t'ffil^fcf^ 

□ tY7^Sb b B ^ (DLC) 1 oomgsu*>«fci/ 

fc£SB£2 O 0°CU:J)D»LfcSL 1 3 0°CT*iftft1b 

*PLTffilPlttSI*HSLfc. »Sg*(i3feS8»«-l?« 

fa 



SSLfc<i:C5. t-CXzit-^ ^SUtUt^ 



[0025] [ Comparative Exarrple 1] 

(Appraisal of liquid crystal tilt angle controlling ability) C 
ommercial alignment film application liquid ( Sunever 
SE - 61 0 and Nissan Chemical Industries, Ltd (DB 69- 
054-4069) make) it applied on glass substrate making 
use of bar coater of the#4, dried, did rubbing treatment, 
formed alignment film Melting discotic liquid crystal 
compound (DLQ 1 00 parts by weight and cellulose 
acetate butanoate 1 part by weight which are used for 
methylethyl ketone 400 parts by weight with theWorking 
Exarrple 1, it rrnnufacrured liquid crystal layer coating 
solutioa coating solution, after on alignment film 
applying with spin coating method, was dried withthe 
room temperature. After heating liquid crystal layer 
which it formed to 200 °C, orientationdoing liquid crystal 
compound with 130 °C, with state cooling 
substratequickly to room temperature, it locked oriented 
stated. When liquid crystal layer is observed with 
polarizing microscope, discotic liquid crystal compound 
became dual domain,it was not a uniform orientation 
state. 
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